The effect of merthiolate, which is used as a preservative in skin test materials, on skin test reactions was determined in guinea pigs. In four groups of animals, merthiolate in basal medium produced skin tests at 24 and 48 h characterized by erythema and/or induration in an intermediate region, i.e., 5 i 2.2 mm. One of the four groups of animals was a nonsensitized control group. The other three groups were subcutaneously sensitized with (i) merthiolate and saline, (ii) killed Coccidioides immitis arthrospores, and (iii) merthiolate with killed C. immitis arthrospores. Coccidioidin only and merthiolate in coccidioidin produced positive delayed results in groups 3 and 4, which were sensitized with arthrospores. A synergistic effect of merthiolate and coccidioidin was observed in animals of group 4 sensitized by merthiolate with killed C. immitis arthrospores. This effect was observed at 24 h when positive reactions of coccidioidin with merthiolate were significantly greater than skin tests with plain coccidioidin.
Coccidioidin, a filtrate of a broth culture of Coccidioides immitis, is a skin test material widely used as a diagnostic aid in the detection of coccidioidal infections. Merthiolate is commonly used to preserve coccidioidin preparations, as well as other skin test antigens and vaccines. Smith (11) used merthiolate at a concentration of 1:10,000 (vol/vol) in his coccidioidin, and this preparation is now used as the Food and Drug Administration reference for the standardization of other skin test coccidioidins.
Hypersensitivity to merthiolate in humans has been studied (1) (2) (3) (4) (5) 8) . The exact nature of the reaction is not known, although Epstein (3) has suggested that it may be of the delayed type. This view is also supported by Reisman (8) and implied by Hansson (5) .
Since coccidioidin has been shown to produce delayed reactions in skin test-positive individuals, the possibility that merthiolate could influence the response to skin tests with a merthiolate-containing material must be considered.
A statistical analysis of skin test responses was chosen to detect fine differences when merthiolate was used as a preservative. The use of various materials with and without merthiolate as skin test reagents provided a quantitative method of ascertaining the effect of (i) merthiolate incorporated into a skin test material and (ii) merthiolate used as a preservative in a sensitizing material. The effects of merthiolate when incorporated into a sensitizing agent were determined by sensitizing animals with one of three preparations. All preparations were given simultaneously in the nape of the neck in three 0.5-ml subcutaneous injections.
Groups of four animals each were used. Group one consisted of animals that received a total of 24 mg (dry weight) of heat-killed arthrospores suspended in 0.85% saline plus Tween 80.
The second group of animals was sensitized with 24 mg of heat-killed arthrospores suspended in 0.85% saline plus Tween 80 and merthiolate (1:10,000, vol/vol). The merthiolate-cQntaining arthrospore suspension was prepared by evaporating a volume of the arthrospore suspension without merthiolate in a drying oven at 80 C and then reconstituting the volume with merthiolate as already described.
The third group of animals was injected with a 0.85% saline and merthiolate (1:10,000, vol/vol) solution.
The fourth group of animals received no pretreatment and served as control animals.
Experimental design. Groups of animals were skin tested 2 weeks after subcutaneous injection of a particular preparation. The area to be used for skin testing was shaved with animal clippers the day before the skin test was given. Each animal of each group received two virginal intradermal injections of each of the four skin test materials. The skin test materials were administered in 0.1-ml quantities by use of a 1-ml syringe and 27-gauge needle.
Reactions to all skin tests were read at 20 min and 6, 24, and 48 h. Erythema, edema, and induration were noted. Induration of reaction sites was estimated by measuring the length and width of the reaction site (in millimeters). A mean of the two measurements was used to give a single mean value for a given site. Analysis of data. A factorial design was used for analysis. Mean values were subjected to analysis of variance without transformation (12) . Significance of reactions was determined by plotting confidence intervals around the mean diameter of the reaction site.
For this investigation, a mean induration of 5 mm, given by Smith (11) 
Syringes and needles. Disposable syringes and needles were used for all sensitizations and skin tests. To be certain that no foreign material was present, we used these once and only once for the entire investigation.
RESULTS
Sensitizations and skin tests. When skin tests were given 2 weeks after sensitization, reactions observed at 20 min were negative in all sensitized and control animals.
Mean gross reactions to skin test preparations in animals sensitized with arthrospores without merthiolate are given in Table 1 . Reactions were of the delayed type and were characterized by erythema and edema at 6 h and induration and/or erythema at 24 and 48 h.
As depicted in Fig. 1 , at the 6-h reading time, C-62 and MED + M produced skin test responses that were statistically similar. However, these responses were significantly greater than those produced by either C-62 + M or MED. Both coccidioidin preparations gave definite responses, although not significantly different from each other, at 24 and 48 h. At both Mean reactions in animals sensitized with merthiolate and arthrospores are given in Table  2 . These reactions at 24 and 48 h were of the delayed type. As depicted in Fig. 2 merthiolate was used and which were read at 72 h after application were conducted by Hansson (4) . In one group 16% and in another group 35% of the patients showed positive tests. In a similar study conducted by Hansson (5) , 15% of a group of 412 males showed a positive reaction to intracutaneous tests with merthiolate (0.1%) in saline when read at 48 to 72 h.
Aqueous merthiolate has been used as a. preservative in coccidioidin and in vaccine preparations. Smith (11) added merthiolate (1:10,000, vol/vol) to his widely used reference lot of coccidioidin. Sinski (10) added merthiolate (1:10,000, vol/vol) to his batch C coccidioidin. Levine and Smith (6) prepared a spherule vaccine from C. immitis in which merthiolate (1:10,000) was incorporated. Pappagianis (7) added merthiolate (1:10,000, vol/vol) to formalin-killed C. immitis Silveira strain spherules. These spherules were then used as a vaccine on human subjects.
Statistical analysis of the effect of merthiolate when present in coccidioidin, basal medium, arthrospores, or saline permits the recognition of fine differences among these materials. Earlier workers (11) used 5 by 5 mm as a lower limit of a positive reaction. For purposes of statistical analysis, an indeterminate region of 5.0 2.2 (95% confidence interval) was used to divide definite positive and definite negative reactions in this study. Those values above the indeterminate region were considered definite positive reactions, and those below this region were considered definite negative reactions.
The presence of merthiolate in a skin test material elicits a nonspecific reaction which falls into the indeterminate region. This can be seen in reactions in nonsensitized animals. MED + M produced indeterminate readings at 6, 24, and 48 h that were significantly greater than those to MED. The nonspecific reaction was seen in all groups of animals regardless of whether the animals had been given any type of prior sensitization or not, The incorporation of merthiolate into the coccidioidin gave results which were statistically similar to those of MED + M in control animals.
The presence of merthiolate in coccidioidin is manifested in a false-positive reaction in animals sensitized only with merthiolate. The nature of the reaction to merthiolate, sodium ethyl mercurithiosalicylate, has not been studied extensively. Ellis (2) has suggested that a person who is sensitive to one of the mercury compounds may be sensitive to a number, but not to all mercurials. Evidence indicates that the thiosalicylic acid radical is the usual sensitizing factor in merthiolate sensitivity (1).
